ABSTRACT--Conventional staining methods for fungal detection are time consuming, technically demanding, and instable dye-affinity in different fungal species, especially in aquatic fungi. In this study, Uvitex 2B [4, 4-BIS (2-di (2-hydroxyethyl)-amino-4 -(3-sulfophenylamino)-1, 3, 5-triazine-6
ylamino)-stilbene-2, 2'-disulfonic acid, sodium salt] was applied to detect fungal elements in paraf fin sections of some aquatic animals. As a result, it was found that Uvitex 2B was superior to Gomori's methenamine-silver nitrate Grocott's variation, periodic acid-Schiff reaction and Schmorl's method for staining aquatic fungi in tissue sections.
In addition, Uvitex 2B required much shorter time and less specialized skills in the staining procedure than Grocott. Although it has been known that oomycete fungi are difficult to be detected in histopahological sections because of their unstable stainabilities with other staining methods, Uvitex 2B provided excellent results to detect them in tissues of aquatic animals.
Fungal diseases have been reported in aquatic ani mals, and become serious problems in the aquatic ani mals (Hatai, 1989; Reidarson et al., 2001) . Isolation and identification of the causative fungus are essential for the detailed diagnoses of mycotic diseases. However, accurate diagnoses were difficult in some clini cal cases because of many suppressing factors such as distance from the laboratory to sampling site, sample preservation techniques, and biological characteristics of the fungi. In such cases, histopathological examination would be important to suggest the practical ways to con trol the diseases.
Fungal elements in fixed samples are usually detected by several special staining methods including Gomori's methenamine-silver nitrate Grocott's variation (abbreviated to Grocott), periodic acid-Schiff (PAS) reac tion and Schmorl's method (Okudaira, 1985) . However, these methods are time consuming, technically demand ing, and instable dye-affinity in different fungal species. Therefore, establishment of another staining method with better detectability and simple protrcedure for detec tion of fungi in aquatic animals has been desired.
3, 5-iazine-6-ylamino)-stil bene-2, 2'-disulfonic acid, sodium salt], a nonspecific fluorochrome used as optical bleaching agent of cotton cloth, paper and pulp, was applied to detect microsporidian from HIV-infected patients (Van Gool et al., 1993; DeGirolami et al., 1995) . Recently, Uvitex 2B was also applied to detect microsporidian from clinical and fixed samples of yellowtail (Seriola quinqueradiata) (Yokoyama et al., 1996) . On the other hand, Uvitex 2B has been used for histological detection of fungal elements in human being (Koch and Pimsler, 1987; Wachsmuth, 1988) .
In this study, we attempted to detect fungal ele ments in paraffin sections using Uvitex 2B, and revealed that it was superior to the Grocott, PAS and Schmorl's method for staining aquatic fungi in tissue sections. Samples used in this study Table 2 . A comparison of stainabilities of Uvitex 2B-H&E with the other staining methods against fungal elements in samples used in this study 1996). The stained samples were observed under a fluorescence microscope (BX 60, Olympus) equipped with a 100 W mercury bulb (ultra violet excitation; 330 -380 nm) by UV and/or normal light.
Other paraffin sections were stained with the Schmorl's method, periodic acid-Schiff (PAS) reaction, and Gomori's methenamine silver-nitrate Grocott's varia tion (Grocott) and the stainability of fungal elements was compared to that with Uvitex 2B-H & E.
Results
The stainability of each method was summarized in 
Discussion
The Schmorl's method was only useful to detect dematiaceous fungi which possessed melanin pigment in thier hyphae, and PAS reaction might detect a wider range of fungi in the tissue, except for oomycete fungi. Grocott and Uvitex 2B-H & E were presumed to be useful staining methods to detect aquatic fungi in the tissues.
Uvitex 2B-H & E could detect fine fungal ele ments, even from oomycete fungi, with a simple proce dure in much faster time than Grocott. Generally, Grocott requires relatively high skills and experiences in histopathology to perform the staining, and some toxic materials, such as silver nitrate and chromic acid, used in the procedure should be collected in properly labeled containers and disposed by proper waste disposal per sonnel (Okudaira, 1985) . In contrast, staining solutions used in Uvitex 2B-H & E could be disposed without any special pre-treatment.
In the light of these features, in case that fluorescence microscope is available, Uvitex 2B-H & E appears to be superior to Grocott to detect aquatic fungi in the tissue, especially in early stages of 
